An analysis is presented of geostrophic volume transport across a zonal line along 28øN in the eastern Atlantic. The data 'are from an array of five moorings with 200-km spacing carrying temperature sensors and one current meter each for 1 or 2 years. Transport changes in the main thermocline relative to a fixed depth level are obtained by the use of temperature-salinity relationships. The transport variability is simulated by two propagating waves with first-order baroclinic mode structure. Solutions exist with annual and semi-annual periods and zonal wavelengths of 100-200 km and 300 km, respectively. Assuming quasi-geostrophic dynamics and using results on the Reynolds stress, the dominating waves of annual and semi-annual period are found to propagate to the southwest, with 450-60 ø and 25 ø to the south off the westward direction, respectively. Wave solutions with a 90-day period and a zonal wavelength of about 300 km are interpreted as an effect of barotropic waves arising due to horizontal temperature inhomogeneity. The propagation is about +25 ø off the westward direction. In general, good approximations are obtained with the propagating wave simulations in the western and central part of the array, while large differences occur between observation and simulation close to the Canary archipelago. Possible causes for these differences are discussed.
INTRODUCTION
Ocean current spectra from long-term moorings usually exhibit high energies at three different ranges of scales' in the range between a few days and about 1 hour the high energy will be due to internal gravity, tidal, and inertial waves; in 
EXPERIMENT DESIGN
In order to determine mass transport changes in the main thermocline using the T-S method, an array of vertical temperature cables was moored in the northern Canary Basin. The positions of the moorings U, B, T, R, O, P, E, X are given in Figure 2 and Table 1 Only data from the main thermocline levels will be used in the present study. Details of mooring position, measurement period, nominal instrument depth, and instrument performance are presented in Table 1 and Figures 6 and 7. In addition to the moored instrument time series, CTD profiles were obtained at selected positions, particularly near the moorings at the times of launching and retrieval, and also earlier in 1983. The stations are summarized in Table 1 Geostrophic transports were calculated relative to 1500 m for the four CTD data sets which are summarized in Table 2 .
The results are presented in Figure Relative transport time series for the main thermocline layers are presented in Figures 12 and 13. One recognizes strong variations on time scales from a few months to 1 year. They can be caused by long-periodic waves or, particularly on the shorter time scales, by mesoscale eddies. We will attempt to simulate the observed transport variations by propagating long-periodic waves. Because of the longer time series and the better spatial coverage on the line along 28øN compared to the line along 26.5øW, we will only use the zonal section data for the following wave analysis.
indicate the temperature ranges in the thermistor cable data. It is obvious from these graphs that temperature can be well related to density in these ranges. For a detailed discussion of errors, we refer to Siedler and Strarnrna [1983] . In the following study of transport variability we will avoid extrapolation to the 1300-to 1500-m reference levels used for mean transport calculations, and will examine "relative transports," i.e., volume transports which are calculated from geostrophic currents in a 360-m-thick layer relative to the lower boundary of this layer. The mean relative transports for this layer are summarized in Figure 11 . The error analysis leads to an rms error of -+0.2 Sv. These relative transports will be lower than the absolute transports.
In addition to the values for adjacent mooring pairs, the transport to the northeast across the line U-X is also 5.
WAVE MODEL Considering the results described earlier in the introduction, an approximation of baroclinic volume transport variations by a superposition of first-order propagating waves appears both appropriate and feasible in our case. We will first check the scales to be expected. The dispersion relation for baroclinic Rossby waves of first-order mode [e.g., Leblond and Mysak, 1978] AF is the mean deviation of the data from the simulation in percent. Free parameters for fitting: A*, K, and 4. Computed parameters' Ax, zonal wavelength' T, period; Cx, zonal phase velocity component; and C gx, zonal group velocity component (for further explanations, see Table 4 ). 
Ki2 + R '
This will be our model II.
MODEL RESULTS
Various combinations of the data sets were used for the simulation. They had different spatial and temporal coverage and are summarized in Table 3 tained for model I are presented in Table 4 , those for model II in Table 5 Combining the values of free parameters in Table 4 with the baroclinic Rossby wave dispersion relation, a meridional wave number (except for its sign) and also phase and group velocities can be determined for annual and semiannual signals. We can obtain information on the sign of the dominant meridional wave number from the Reynolds stress term u'v'. Table A3 ). The value is positive, indicating a phase propagation to the southwest.
Mfiller and Siedler [1992] obtained significant numbers for moorings R and O (see their
The main results are summarized in Table 6 . In order to check whether changes in the choice of N and H could be important, these values were varied in ranges probable in the area. Typical variations in period T caused by these changes are of similar magnitude as the uncertainty of the simulation given in Table 6 .
In addition to cases with annual and semiannual periods, signals of 90-day period were found. They can be interpreted as an effect of a barotropic Rossby wave. In a horizontally homogeneous ocean, such waves would not generate temperature variability at a fixed position. If horizontal temperature gradients exist, however, barotropic waves will produce temperature changes. With the limited depth range of our thermistor cables, such changes will show up both when fitting the data to a vertically constant mode or to a firstorder baroclinic mode with approximately constant vertical gradient in the given depth range. We did not consider it useful to actually fit to a barotropic mode, since the variability is related to unknown horizontal temperature gradients. Obviously, the simulation is much better in the western part of the array than in the east. In the area with poor approximation, we earlier found an unusual behavior in the transport variability obtained from quasi-synoptic CTD casts (Figure 9) , with predominant northward transports opposite to the gyre flow direction. In this eastern region the lowfrequency currents are much more energetic than further west. This is also documented in Figure 19 by the spectral estimates obtained from the current meters in the moored array. The higher values close to the Canary archipelago are found both at the annual to semiannual wave periods (512-100 days) and at shorter time scales (100-2 days).
DISCUSSION
Our analysis leads to the conclusion that superpositions of The large differences between observation and simulation in the eastern part of the studied region can be due to the particular flow patterns close to the Canary archipelago or occur because of the existence of a source region for the generation of the waves which are observed further west. The first possibility cannot be discounted because the eastern part of the observational area was situated close to the Canary Islands, with the Canary Current passing the archipelago from north to south. Topographically controlled quasi-permanent eddies can be expected to exist, changing slowly in structure and intensity and causing low-frequency current variability. Information on the particular properties of flow near the archipelago is too scarce, however, to provide any firm evidence for such a process.
We cannot identify the generation process for the wave contributions in the area from our data. 
